I.
Frequency Distribution: a tallying of the number of times (frequency) each score value (or interval of score values) is represented in a group of scores.
A. Ungrouped: frequency of each score value is given b. Positive skewness: most of the scores are low, but there are a few very high scores.
c. In the plots below, I have superimposed a normal bell-shaped distribution with mean and standard deviation the same as that of the plotted distribution.
Negative Skewness
Positive Skewness 4 III.
Measures of Central Tendency (Location)
A. Mean -three definitions (M = sample mean,  = population mean) 1.  =  Y  N  just add up the scores and divide by number of scores 2.  (Y -) = 0the mean is the point that makes the sum of deviations about it exactly zerothat is, it is a balance point. It is the mean that balances (makes equal) the sum of the negative deviations above it and the sum of the positive deviations about it.
3.  (Y -) 2 is minimalthe mean is the point that makes the sum of squared deviations about it as small as possible. This definition of the mean will be very important later.
Illustration of (2). Five happy youngsters (smiley faces), four girls and one boy, are playing on a see-saw (aka teeter-totter). The girls sit on one side, the boy on the other. The play is best when the fulcrum is at the balance point, the point that makes the absolute differences between the weights and mean weight the same on one side as on the other, in which case the see-saw will balance. Where should we put the fulcrum to achieve such balance?
The answer is the mean of the children's weights. In this case the fulcrum should be placed at position 43.
The deviations from the mean (43) on the left side are 3 + 2 + 1 + 1 = 7 and on the right side 7.
B. Median -the preferred measure with markedly skewed distributions 1. The middle point in the distribution, the score or point which has half of the scores above it, half below it 2. Arrange the scores in order, from lowest to highest. The median location (ml) is (n + 1)/2, where n is the number of scores. Count in ml scores from the top score or the bottom score to find the median. If ml falls between two scores, the median is the mean of those two scores. 10, 6, 4, 3, 1: ml = 6/2 = 3, median = 4. 10, 8, 6 ,4, 3, 1: ml = 7/2 = 3.5, median = 5 C. Mode -the score with the highest frequency. A bimodal distribution is one which has two modes. A multimodal distribution has three or more modes.
D. Skewness
1. the mean is very sensitive to extreme scores and will be drawn in the direction of the skewsee IQ_Lake-Wobegon for an extreme example of how the mean is drawn in the direction of the skew.
2. the median is not sensitive to extreme scores 3. if the mean is greater than the median, positive skewness is likely 5 4. if the mean is less than the median, negative skewness is likely 5. one simple measure of skewness is (mean -median) / standard deviation 6. statistical packages typically compute g1, an estimate of Fisher's skewness, based up the sum of cubed deviations of scores from their mean,
represents the absence of skewness. Values between -1 and +1 represent trivial to small skewness.
IV.

Measures of Variability (Dispersion)
A. Each of the four distributions in the table below has a mean of 3, but these distributions obviously differ from one another. Our description of them can be sharpened by measuring their variability. C. Interquartile Range = Q3 -Q1, where Q3 is the third quartile (the value of Y marking off the upper 25% of scores) and Q1 is the first quartile (the value of Y marking off the lower 25%). The interquartile range is the range of the middle 50% of the scores.
D. Semi-Interquartile Range = (Q3 -Q1)/2. This is how far you have to go from the middle in both directions to mark off the middle 50% of the scores. This is also known as the probable error. Half of the scores in a distribution will be within one probable error of the middle of the distribution and half will not. Astronomers have used this statistic to estimate by how much one is likely to be off when estimating the value of some astronomical parameter. Notice that the sum of the deviations of scores from their mean is zero (as always). If you find the mean of the squared deviations, 10/5 = 2, you have the variance, assuming that these five scores represent the entire population. The population standard deviation is 414 . 1 2 = . Usually we shall consider the data we have to be a sample. In this case the sample variance is 10/4 = 2.5 and the sample standard deviation is 581 .
Alternatively, one can compute the sum of squares with this computational formula:
For example, Y has values 1, 2, 3, 4, and 5. The sum of those scores is 15. The squared scores are 1, 4, 9, 16, and 25 . The uncorrected sum of those squared scores is 55. To get the corrected sum of squares we subtract from the uncorrected sum of squares the correction for the mean. Notice that for this distribution the mean is 3 and the median is also 3. The distribution is perfectly symmetric. Watch what happens when I replace the score of 5 with a score of 40.
Distribution of Y: 40, 4, 3, 2, 1 Median = 3, Mean = 10. The mean is drawn in the direction of the (positive) skew. The mean is somewhat deceptive herenotice that 80% of the scores are below average (below the mean)that sounds fishy, eh?
V.
Standard Scores
A. Take the scores from a given distribution and change them such that the new distribution has a standard mean and a standard deviation B. This transformation does not change the shape of the distribution C. Z -Scores: a mean of 0, standard deviation of 1
→ how many standard deviations the score is above or below the mean In the • Suzie Cueless has a z score of -2 on a test of intelligence. We want to change this score to a standard IQ score, where the mean is 100 and the standard deviation is 15. Suzie's IQ = 100 -(2)(15) = 70.
• Gina Genius has a z score of +2.5 on a test of verbal aptitude. We want to change this score to the type of standard score that is used on the SAT tests, where the mean is 500 and the standard deviation is 100. Suzie's SAT-Verbal score is 500 + (2.5)100 = 750.
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